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Mississippi Alluvial Plain (MAP)
Regional Water Availability Study
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The Mississippi Alluvial Plain (MAP) has become one of the most important agricultural regions in
the US, and it relies heavily on a groundwater system that is poorly understood and shows signs of
substantial change. The heavy use of the available groundwater resources has resulted in significant
groundwater-level declines and reductions in base flow in streams within the MAP. These impacts are
limiting well production and threatening future water-availability for the region. Over 9 billion gallons per
day of groundwater are withdrawn for irrigation, supporting agricultural production. Agricultural interests
in the region are aware to the economic and environmental costs that may come from declining water
supplies but lack the basic resource description and analytical tools necessary for effective decision
making at a regional scale. Technical specialists working in various Federal and State agencies and
universities have worked individually and in partnership over many years to address aspects of
particular water issues in the MAP, but no single agency or group has had the resources to support a
broad-based and comprehensive scientific effort

Accurate and ongoing assessments of water availability in the MAP region are critically important for
making well-informed management decisions about resource allocation and sustainability, establishing
best practices for water use, and dealing with predicted additional changes to the regional water cycle
over the next 50-100 years. The goal of the MAP water use and availability project is to improve
estimates of water availability for the present, past, and future in the MAP region, to aid water resource
managers in making decisions that can help to sustain key agricultural and industrial practices

The U.S. Geological Survey (USGS) Water Availability and Use Science Program (WAUSP) is
supporting a regional groundwater availability study of the Mississippi Alluvial Plain (MAP) to provide
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Principal Aquifers — Water Use
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Northern Atlantic Coastal Plain

= USGS

science for a changing world

[=]

Groundwater Irrigation Withdrawls by Aquifer (Bgpd)
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GW Level Declines
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Principal Aquifers — Water Budget

mET
m RO
RC

ET: evapotranspiration,

RO: surface runoff (quick flow),
RC: recharge (base flow)

ET + RO + RC=Ppt +Irr

y nas
Sources: Esri, USGS, NOAA, Source® BB Garmin, USGs, NPS
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MAP Team

USGS

3 Mission Areas
13 Centers/Branches
~60 People
~20 FTE

3 Contractors W o
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Water Use Monitoring and Mapping
Efforts




Real-time Water-Use
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Monitoring
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Hydrogeologic
Framework
Mapping
Efforts
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Geophysical Imaging

AEM

Airborne
geophysics
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Waterborne Geophysics on the Ouachita
River

* In October of 2018, USGS and Aarhus University staff surveyed 130 miles of the Ouachita River from
Monroe to Jonesville

* As part of the USGS Mississippi Alluvial Plain (MAP) project, this survey investigated groundwater-surface
water interaction along this reach of the Ouachita

e This technique identifies geologic properties of different sediment units based on their electrical
properties down to a depth of 250 feet
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Alternative Water-Supply
Scenarios



What can we model now? What information do we
need for the future?

MS Delta Enhanced
Recharge Workshop:
March 19,2015

What have we learned?
Where do we need
better data?
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Identification of
scenarios for model
Development

Optimized data
collection

Collaborative
development of
scenarios and sub-
scenarios with technical
experts

Improved model

Review results of each
scenario with team




Modeling Purpose

The purpose of the model simulations are to:

1. Collect all relevant information about each alternative and identify the
assumptions needed for the model

2. Assess the change in water-level relative to the base scenario resulting
from each scenario

3. Provide information related to the amount of water not pumped or
injected AND the resulting water level response for an economic
analysis of each scenario (MSU, Dr. Falconer)

4. |dentify areas in need of further research and data collection

2 USGS
science for a changing world



Alternative Water-Supply Scenarios

a Irrigation efficiency in
l the Mississippi Delta;
Decrease GW photo credit: Jason
Withdrawals | Krutz, MSU-DREC

e |rrigation efficiency

e |nstream weirs to increase Mundaring Water
surface-water availability TreatmentiBEg
: : Australia;
 Tailwater recovery and onsite photoc il
farm storage http://www.water-
technology.net

e Inter/intra-basin transfer(s)
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Alternative Water-Supply Scenarios

' Decrease GW
‘\ Withdrawals _
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surface-water availability : S

e Tailwater recovery and onsite
farm storage

e |[nter/intra-basin transfer(s) =

o . Groundwater transfer and injection
Increase Recharge to the

‘ Alluvial Aquifer /, schematic
Image from Dr. J.R. Rigby, USDA-ARS

e Enhanced aquifer recharge
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How much will water levels decline
within the area of the Delta with the
highest rate of water-level declines?



How much will it cost?

Connect water and economic models to estimate anticipated cost for

Land Surface

Base
Scenario

each scenario.

Land Surface

Economic

Water Level Model for

Response each
scenario

Alternative
Scenario

Cost per acre
foot of water
level
response due
to each
scenario




- Economic Analysis: Most Realistic Scenarios

Cost of Change -

Estimated Total NPV Average Water Level Average Foot of

Cost of Project Increase at Year 50 in Feet Increase
$354,913,325 15 $23,660,888
. [CentralDelta $9,295,469 $929,547
In Stream Weirs 1/2 Mile Service Area .
$6,724,753 $840,504 -
$11,560,932 4 $2,890,233

Tallahatchie- Quiver 1/2 Mile Service Area

* |66% Adoption Rate $51,427,291 4 $12,856,823 |

33% Adoption Rate S49,113,657 2 $24,556,829
| Enhanced Aquifer Recharge ;

10 Abstraction Wells $52,762,173 8 $6,595,272 |
{20 Abstraction Wells $105,524,338 17 $6,207,314
30 Abstraction Wells $158,286,513 27 $5,862,463

40 Abstraction Wells $211,048,680 35 $6,029,962
ok — ._‘ E i P




Future efforts will involve
optimizing multiple
solutions

Goal: Provide reliable
scientific information to

MDEQand The Task ~ ———p -
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maximize the resource, | A
minimize the costs
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